Melanomas that clinically mimic seborrheic keratosis (SK) can delay diagnosis and adequate treatment. However, little is known about the value of dermoscopy in recognizing these difficult-to-diagnose melanomas.
S eborrheic keratosis (SK) is among the most common benign skin neoplasms that are universally distributed and frequently treated without biopsy by dermatologists and cosmeticians. A 2002 retrospective study of lesions sent to a pathologist as SKs found that 0.7% of these SKs were melanomas. 1 Another study found that of the 9% of SKs excised during the study observation year, 8.2% were associated with melanomas. 2 After the introduction of dermoscopy in 1998, the diagnostic accuracy for skin tumors and SKs has significantly improved, reaching a sensitivity of 95.7% and a specificity of 78.3%. 3, 4 Dermoscopy helps confirm the clinical diagnosis of SK by assessing specific dermoscopic features such as milialike cysts (white clods), comedo-like openings (black to brown clods), and fissures and ridges (thick lines), to name a few. Moreover, Braun and colleagues 3 showed that only 10% of 203
SKs they prospectively evaluated were judged equivocally enough to merit histopathologic confirmation. Cases of melanoma that arise within or adjacent to SK or that clinically mimic SK suggest that, sometimes, melanoma may be difficult to differentiate from SK and vice versa. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Melanoma lesions can have a verrucous appearance 5, 6 and/or any of the features of nonmelanocytic tumors, including scaly surface, hyperkeratosis, epidermal hyperplasia, milia-like cysts, and comedo-like openings, especially when folliculotropism is presented. 10 The biological behavior and outcome of these verrucous melanomas seem to be similar to other melanoma subtypes. 5 Apart from insights from a few single case reports, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] little else is known about the role of dermoscopy in the diagnosis of SK-like melanomas. Our primary goal for this study was to describe the dermoscopic features of a large series of retrospectively collected and histopathologically diagnosed melanomas for which the clinical differential diagnosis included SK. Our secondary goal was to identify the main dermoscopic features that enable the correct recognition of SK-like melanomas and to highlight features that have caused clinicians to misinterpret melanomas as SKs.
Methods

Lesion Selection
Between July 15, 2013, and July 31, 2014, we gathered a multicentric collection of cases of melanomas that could mimic SKs. 
Tumor Evaluation
The evaluation was performed by 2 independent, dermoscopytrained observers with more than 10 years of experience each (S.S. and P.A.). The observers were asked to evaluate "seborrheic keratosis-like tumors" in a blind design, without knowing that the definite diagnosis for all of them was melanoma. In addition, the observers evaluated clinical descriptions and 48 dermoscopic features (including all the melanocytic and nonmelanocytic criteria described in the literature to date) and classified all tumors dermoscopically as SK or not SK. Lesions that were assigned to the former category are referred to as dermoscopically SK-like melanomas. According to the presence or absence of the dermoscopic criteria evaluated, the ABCD (asymmetry, border, colors, and dermoscopic structure) total dermoscopy score (TDS) 17 and the 7-point checklist score were assessed. 18 To simplify our reporting, we randomly chose observer 1 as the main evaluator, shown in the Results section, and observer 2 as the assessor of the interobserver agreement.
Statistical Analysis
Statistical analysis was performed with PASW Statistics 22.0 software (IBM). Fisher exact test or Pearson χ 2 analysis, when appropriate, was used to describe the tumors and to evaluate the association between the dermoscopic features of SK-like melanomas and those of clearly identified melanomas. Mean comparison by the 2-tailed t test was used to assess the quantitative study of size, TDS, 7-point checklist, Breslow thickness, and mitotic index. Multivariate analysis was performed, including all significant associated features in the univariate analyses, and a logistic regression multistep model was assessed to study the features associated with dermoscopically SK-like melanomas (Hosmer-Lemeshow test). The
Key Points
Question What is the dermoscopic appearance of melanomas that clinically simulate seborrheic keratosis?
Findings In this observational study of 134 cases of melanoma, 82% of clinically seborrheic keratosis-like melanomas were correctly detected by dermoscopy, despite the presence of features typically observed in seborrheic keratosis. The presence of the blue-black sign was the most helpful criterion and was independently associated with a correct diagnosis.
Meaning Seborrheic keratosis-like melanomas can be clinically and dermoscopically challenging to detect, but careful dermoscopic examination leads to the recognition and correct diagnosis of melanoma.
κ statistic and percentage of positive concordance were calculated for interobserver agreement analysis. Two-sided P < .05 was considered statistically significant.
Results
Characteristics of Patients and Tumors
Our study consisted of a total of 134 tumors from 134 patients, including 72 men (54.1%) and 61 women (45.9%) (sex and age data were missing for 2 patients). The race/ethnicity of all patients was white, their mean (SD) age was 55.6 (17. When we applied the ABCD rule, 65 cases (48.5%) gave a TDS greater than 4.75 and would have been considered suspicious. Of note, observer 2 found a TDS greater than 4.75 in 100 cases (74.6%) (P = .002), with a positive concordance of 41.8% (κ value, 0.22). According to the 7-point checklist (cutoff, 3 points), 92 lesions (68.7%) would have been considered as melanoma by observer 1 and 93 lesions (69.4%) by observer 2, with a 55.2% of positive concordance (κ value, 0.35). The mean (SD) TDS for all lesions was 4.71 (1.6); for those dermoscopically considered SK, the mean (SD) was 4.22 (1.3) (P = .07). The mean (SD) score on the 7-point checklist was 4.37 (2.3) for the whole series and was 1.96 (1.9) for dermoscopically SK-like melanomas (P < .001) (eTable 2 in the Supplement). No differences were found in diameter, number of colors, or abrupt borders between the dermoscopically SK-like melanomas and the other cases.
Dermoscopic Pitfalls and Clues Related to the Diagnosis of Melanomas as SK
Dermoscopic features associated with a risk of diagnosing melanomas as SKs by dermoscopy are summarized in Table 2 . The highest risk was found for hairpin vessels (odds ratio [OR], 36.3; 95% CI, 4.1-319.8; P < .001), fingerprint-like structures (OR, 15.6; 95% CI, 1.5-157.0; P = .02), network-like structures (brown circles) (OR, 8.6; 95% 2.5-30.4; P < .001), and fissures and ridges (OR, 7.3; 95% 2.3-23.1; P < .001). Other common misleading dermoscopic features (with interobserver agreement concordance >60%) were scaly or hyperkeratotic surface (OR, 7.1; 95% 2.6-18.9; P < .001), yellowish keratin (OR, 5.1; 95% 2.0-13.0; P < .001), comedo-like openings (OR, 5.4; 95% CI, 2.1-13.7; P < .001), and presence of milia-like cysts (OR, 2.6; 95% CI, 0.98-6.6; P = .05).
The most frequent dermoscopic features that helped to correctly classify clinically SK-like melanomas were pigment network (OR, 0.02; 95% CI, 0.003-0.17; P < .001), blue-white veil (OR, 0.36; 95% CI, 0.14-0.91; P = .03), irregular globules and dots (OR, 0.30; 95% CI, 0.1-0.8; P = .01), pseudopods or streaks (OR, 0.13; 95% CI, 0.3-0.59; P = .002), and the blue-black sign (OR, 0.15; 95% CI, 0.03-0.6; P = .005). The most protective and robust factors against diagnosing SK-like melanomas were bluewhite veil, pseudopods or streaks, and pigment network. These criteria were also identified with high concordance between both observers (superior to 80%). Only 10 of the 134 cases (7.4%) presented with none of these 5 melanoma specific features. Of those 10 cases, 5 (3.7%) showed at least 1 additional dermoscopic clue for malignancy-namely, shiny white streaks, regression, or atypical vessels. However, the remaining 5 tumors (3.7%) were excised despite showing no dermoscopically identifiable suspicious features (Figures 1, 2, and 3) . Multivariate analysis for predictive and negative dermoscopic features associated with SK-like melanomas showed that the presence of hyperkeratosis was an independent risk marker to misclassify SK-like melanomas (OR, 12.05; 95% CI, 2.08-69.86; P = .005), while the blue-black sign was an independent feature to avoid missing SK-like melanomas (OR, 0.20; 95% CI, 0.001-0.316; P = .006) by dermoscopy. The presence of fissures and ridges was a risk marker with an OR of 9.2 but was not statistically significant (95% CI, 0.77-110.45; P = .08).
Associations of Presentation of SK-like Melanomas
The presence of comedo-like openings was associated with folliculotropism on histology (38.2% of those showing a comedolike opening vs 10.3% of those without comedo-like openings; OR, 5.4; 95% CI, 1.9-14.8; P < .001). Blue-black sign was associated with invasive melanoma (97.6% of cases) in contrast to those without the blue-black sign (74.7%) (P = .001). Blue-white veil was related to invasive melanoma (100% vs 65.6% of those without blue-white veil; P = .001), and folliculotropism was associated with melanomas showing bluewhite veil (29.3% vs 7.4% of those without veil; OR, 5.2; 95% CI, 1.6-16.6; P = .003). Patients with few or no true SK on their body had a higher risk of presenting pseudopods or streaks (43.7% vs 14.6% of those with many SKs; P = .002) and bluewhite veil (55.2% vs 36.6% of those in patients with many SKs; 
Discussion
We investigated the role of dermoscopy in the diagnosis of clinically SK-like melanomas. Besides describing the morphologic patterns associated with these tumors, we also elaborate practical clues and rules to help clinicians correctly manage such challenging melanomas. One main result of our study is that the addition of dermoscopy allows the correct diagnosis of melanoma in more than 80% of clinically SK-like melanomas with a high concordance between both observers 1 and 2 (ie, agreement in more than 77% of all cases). On the other hand, our study also suggests that dermoscopic algorithms may be inappropriate for the diagnosis of SK-like melanomas. Although the mean (SD) TDS was 4.71 (1.6) and 7-point checklist score for the whole sample was 4.37 (2.3), these numbers would have missed 69 (51.5%) and 42 (31.3%) of the melanomas in our series, respectively. The reason for this oversight may be that thick melanomas (in our series, mean [SD] tumor thickness was 1.5 mm [1.4] ) or melanomas with a verrucous surface often lack classic melanocytic criteria [10] [11] [12] (ie, pigment network, globules, or pseudopods or streaks) or, as shown in our study, exhibit benign patterns associated with SK. In line with our findings, a recent study testing the validity and reliability of dermoscopic features and algorithms concluded that dermoscopists do better in distinguishing benign from malignant lesions when a global image is shown than when specific features and scores are evaluated. 19 The recognition of SK-like melanomas requires a careful analysis of all criteria, even if they are not immediately obvious. At first glance, the keratotic aspect of such tumors could induce a confident but false clinical diagnosis of SK. Our study, however, highlights that dermoscopic melanoma clues could be found in most of the cases we evaluated, allowing a correct diagnosis.
In addition to the well-known melanocytic criteria, the blue-black sign seems to be the most important independent feature associated with SK-like melanomas. With the exception of angiokeratoma, the blue-black sign (referring to the presence of blue and black in a hyperpigmented tumor) has been shown to be an important clue in diagnosing nodular melanoma. 20 In the context of nonspecific raised tumors, both blue-white veil and the blue-black sign could be considered a warning to rule out melanoma. However, their specific histo- pathologic counterpart is different: Black, other than what is seen in comedo-like openings or lacunae, is thought to be caused by the highly pigmented neoplastic cells being eliminated through a thin epidermis (pagetoid elimination of cells and pigment), and blue is the deep dermal component of a pigmented tumor. Blue-white veil is thought to be caused by the hyperkeratotic surface over a pigmented tumor invading the deep dermis. Other important features that can help to detect melanomas that mimic SKs are atypical vessels (other than hairpin; ie, polymorphic, dotted, and/or milky-red areas), regression features, blue-white veil, and shiny white structures. All of them, observed in an otherwise equivocal or nonspecific tumor, make the histopathologic diagnosis necessary. [21] [22] [23] [24] Of the 134 cases, only 5 (3.7%) presented with none of these dermoscopic clues. In those cases, the clinical information, with nodular or inflamed appearance, or the given history of changes should lead physicians to rule out squamous cell carcinoma or nodular melanoma even in the absence of suspicious dermoscopic features. In the case of tumors with verrucous presentation, it has been shown that 50% of verrucous melanomas can simulate benign tumors. 5, 25, 26 Verrucous melanomas are considered a specific histopathologic subtype of melanoma, for which it is mandatory to find hyperkeratosis and pseudoepitheliomatous hyperplasia of the epidermis that is intermingled with atypical melanocytes. On the other hand, the term SK-like melanoma refers to a clinical and/or dermoscopic appearance that makes the melanoma look like SK, being verrucous or not on the histopathology report. The most important and independent findings in dermoscopically SK-like melanomas were hyperkeratosis and fissures and ridges. After the introduction of dermoscopy in general dermatology, the expectation was that the possibility of mistreating melanoma as SK would be reduced. However, it is well known that about 10% of pigmented SK can display 1 or more melanocytic features, the most frequent of which is a "false" pigment network. 27 Recently, a series of atypical appearance of SKs by dermoscopy has been reported, 28 highlighting the importance of pathological confirmation in the case of any atypical finding. Lin and colleagues 4 proposed a modified dermoscopic algorithm for SK diagnosis. 4 It is necessary to (1) carefully evaluate the entire lesion to ensure that the dermoscopic findings are all consistent with the diagnosis and (2) remember that none of the SK dermoscopic features is specific to SK-ie, any of these features can be found in other skin tumors.
As has been reported in previous studies, the existence of melanocytic criteria (pigment network, globules and dots, streaks), blue-black color, blue-white veil, and regressive phenomena in an otherwise solitary SK-like lesion should be of concern. 8, 10, 14, 15, 29 In addition to these dermoscopic clues, good-quality dermoscopic examination by means of immersion liquid and enough light is important in cases of a heavily keratinized or pigmented surface, respectively. The association between comedo-like openings and folliculotropism is interesting because this histopathologic feature could imply a pitfall for Breslow thickness and for the response to nonsurgical treatments. According to our data, patients without true SK (57 [44.5%]) are more likely to present SK-like melanomas with clear-cut features of melanoma. On the other hand, those patients with hundreds of SKs could present melanomas that completely resemble their other SKs.
Limitations
Limitations of this study derive from its retrospective design, which is based on excised melanomas and thus does not allow further insights into their clinical history or overall clinical context. The interobserver agreement for both the single dermoscopic findings and the scores of algorithms was weak, which could be caused by the inherent difficulty to diagnose such lesions; this was the reason we randomly chose only 1 observer's evaluations. Further prospective analysis of SKs could provide an accurate description of the clinical and dermoscopic features in SK-like melanomas described here. Moreover, we did not test the diagnostic accuracy of criteria in a mixed sample containing other lesions, such as SKs, keratinocyte skin cancers, and basal cell carcinomas.
Conclusions
Many practitioners, even nondermatologists, remove typicallooking SKs without the use of dermoscopy and without confirming the diagnosis with pathologic analysis. This study supports the view that a proportion of melanomas may resemble SK. Dermoscopy enables clinicians to correctly identify the melanocytic nature of these tumors by exhibiting either the criteria associated with them or the blue-black sign. Furthermore, many patients older than 50 years frequently are examined for multiple widespread SKs combined with solar lentigines and other sun-induced skin conditions. In this context, it can be challenging to perform a thorough whole-skin examination and to detect suspicious lesions easily hidden among so many SKs. All lesions of patients with numerous SKs need to be assessed dermoscopically to increase the possibility of detecting the odd SK-like melanoma. 
